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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a high 
efficiency linear motor in which assembling 
performance and reliability are enhanced by 
decreasing the number of air gaps and to 
enhance the total performance and productivity 
of a reciprocal compressor by applying such a 
linear motor thereto. 

SOLUTION: The linear motor comprises an outer 
core 24 provided with a projecting arm part 21 
at an inner intermediate part and core slots 22, 
23 on the opposite sides of the projecting arm 
part 21, first and second coils 25, 26 to be set in 
the core slots 22, 23 of the outer core 24, a 
magnet 27 secured to the projecting arm part 21 
with a width equal to that of the inner side face 
of the outer core 24, and a mover, i.e., an inner 

core 29, reciprocating along the central axis while being supported in the outer 
core 24 to keep a specified gap between the outer core 24 and the projecting arm 
part 21. Flux leakage is prevented by arranging such that the flux loop has only a 
pair of air gaps. 
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(54) [56iW©«»] 'J:::r*-^'Rtfl»U=T^-i'&fflV»fcafia»fl5BW« 



(57) [^] 

X. m^mm2 1 ^^'ij^x'mmtzaTxa y h 2 2 , 2 

(r>aTXVi-yh2 2. 2 3l,Z^'^mm.^tli,mi . 23 
'f/U2 5. 26t . 5^SyK8P2 ltcr'7^3r2 4<0rt 

3r2 4<0i^gSt;:r'>^'3r2 4&l^§^^fi6gP2 1 i:@r 

J: d t'^$/it:!i!ai4"ii^t~?&oT 
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iStcj»oTft«»iH--i.^i6^^S:fllJi!t-rS'f y-hnrt 
mi. 2 3-f;l^*>'i;-r^-:J'c7)ib4"i:^^Sr4"t^t LT 

Tisi-:^iai<035#«8it*<8iaxs ck o izmw^^ti^ i: S- 

u vr^^jBfiit^ fi^c 7 5 > i^' t , 

miT^i$>nr<7)m-:iTx\D'yhiz^^^^ithm 
mss^^mmzT^i}^ar</)ffiismtm~^j:mx'mm^ 

tL^v^/^- y hi:. ■ 

wm^:^ h yxy y >i^(r>'P^mzm&^tii> tf;^ h y 
mfiEt;<. b y7i-sfl'y<r)P^m4i^mzm&^iir >- U VrJ^ 

BuiHb'x h yxy v >'^^Sr®Srr S^lico vn? >- h 
y y^^t . 

ws§iy ^y>'com^iiuzm^S^iti,mjLii^m 

5 1 frisr 3 TOTMfflin rxo -7 h fcfi 
leisi . 2 3^;i'*^'ij-r*-^'<?)W4"i:^iii$-'+>'DT-Hti 

f er rJ- 3 Tcoae:^ |6J t SittTIt^ $ I. c: i: ^ !^ 
[ if 6 ] MiBm 1 . 2 3 fl4"C^$-Sie 



im^mi] 'p^mz^m^fztmmiim-m&i:^ 

ov^^^-y h 2 7 i: . 

msd.-?^^^-y h 2 7 <omm<nm&mmixt:iSLmzm-? 

^^-v V 2 i9tMmt^n-%mmt^j:^m-^\,zmmv 

fiitt*m'Sri>J:otc«?S§ixi.3r;^a-xh2 2, 2 3 
b. 

mi^TXU y h22. 2 39c^mRVmil'7'/^-"jV 

2 7%mmbm^(r>wm.t'^vm^tihXoi.z^^ix 
r, m^T7,u-vv^im%nm-rhm^2 9bt:m 

Hfrffi3rxo -y h 2 2 . 2 3 ^3S5{cM^'?.fiitt{C«lS 

-r -I) c: ct 0 . ic^<7);p-r*5^i-ri>SP^** 1 fflTt' 
tS^.|.«itt(c^{lL;^v:3TXD -y hfflltc^tS^-iirSC 

HufBS&ra«si3 1 (r»nmzmmt^(ym^cr)n^\,zm.m.-^ 

ixxnmzi^')yyi)m^^fitzyvy'J3 2b, 

15127 7 >- >-* 3 2 <m^nmzm^m.^Kt=im:^LW 

38fc, 

mmyyyi^s 2(OTmi>zm^s^ti^\i'xhyxT 
mm^'x h yxyv >'^3 4co4'iiiS?tcii^$ixsi^^ 

h y^J^/UrJ^ 3 5 1 , 

Buid7 7 v-' 3 2 cortiast H?ieis*« 7 E«co y -r 

^-:J'«0|l^^^J-2 2. 2 3. 2 7*ll3tL, 

HUief X h y:;^;!^^ 3 5c7)F*lffli|4'*S?lcmfeii5Ra7ie 
iK<7)'J-r^-^cO^»^2 9 SrE^LT y 

[000 11 

ear Compressor) CDlElftllSilCjii Lfz 'J (Linear 

Motor) s-u'iay -T=^-9 ^my'^tzmmimsmm(-z 

ML. gIJi.<i\ fiS^<7);|^r(Loop)*5M*-rSSI«*«l 
fi!Stttr6l±L:^cy-T^-^'St^ 

y ~T^-9i:m^^ti^mimmm\.zmti, tox-* 

[00021 

T(Moving Magnet Type)oyr.r^:-:?*^3Sffl$it>^C— 

wm^jiW&wmsmLcom^iTr^-tmmwmx'hh. m 
mcmimmsmifo±m)^mAi:&.Tizmmi-& . 
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l*ljgStC|l^S<1.5.r'>:J'3r(0uter Core)4i:, 

i nder) 3 <r>^Wm<<Z T^^riTA Rl/ zi^/U5t. 0rS«O 

mmijmn^tihXoizm^^ti^^ y-r^Tdnner c 

ore)6i:, yyy>'2<DTmi>zmM^W.^tihi^xhy 
y.y^) ^^^(Piston Spring) 7 i: , h yxrU 
7 «7)4i^gp{C[a^$il-i. bf>^ hi^Tf^yP^^ (Piston Holde 
r)8S:{HX&. 

[ 0 0 0 3 ] , t;?. h yif^)V^B.<r)nim^mzn 
s^fir u yrJ^ 3 <7)rta!T'ii:safi^ffirri. h y 

hy9tt i:>i,z±T:f}f^i,zm.mmmm-ti'7::^^- •/ y- 

(Magnet) 1 0 (^iJ^ (Mover) i: tft^-T^S ) t , h V 
xru yyi 1 i:iOlS{C3SfeiSS^ix-r fx 

(Mounting Holder) lit, 7 7i^i^2CO— 
gptc:llSISS$^i&#«i#: 1 2 i: , 1 2 coi^ 

ffl!ltSS$*i-Si®Affl!lM#§§ 1 32it/ttaifflKi«SI 1 4 

[0004] miwmQ\im(><rm.msmmmAzf^ 

WJ^BEiaSllCjiffl ^ix-S. A- b'y ^^^^^^ y h ^' ^ 
y-T^-^'{±, ll72at/08tc(l*$iti.J:-5tc. -7 
^^-■y h 1 O^r-f y^nre i:r'>^'3r4i:c7)^Sri!) 
<iB^lftl^fc Lffie^U, 2lig*«C 1 fcC 2c^2->-miPtt 

[0005] Buier'^^'nr 4(s, mMmnw^'iM^ 

mmcom<^'mim^izmmmx'mm^ixx^^i,. t 
tc. B5ie-7i/^-y h 1 oiimmm<7)m'i"CM^^t l 
xff^mm/fmffim-'Wtt^h x o cfli^$ixT 
i.. ia7atxii8{;:i5i->T, Bim:hcr>m<:fTi^. Ft± 

■7^^;t-y h 1 Ot,zm<m^i^LX\.^^. 
[0006] -fiiW^A- t'>'^-7:r^t^ -y h :7-f r«0 'J 

SiEiiSmiSt, T'^r5'rir4i:>f y-^3T6i:tfOHTii: 

tm.mMm-h^y^y v i otcom^tcisffisf^ffl 
i: . ex h yxy ^yy/i <n>m.:i,^tv^mm>&.x.^ 

)V^\,zx 0 , tx h i^g^^i^ 'J >-^^3<!0rtgPT±T:^rr6i 

[00 0 7] <ii:{c, a^;U5lcgiLfLSl:S[i:v^^-y h 
1 0 1 <7)K^(c J; I. y -r^-^'c?)f^ffltcoV'>-CP»c 
iKBflf 4. r'>^'3r4tc^lS?ii;t3>f;l.5tcXBrt« 



7t h*x N y7n;u^8Ji±T:^is]tcii3samsffii-r& i 3 
^^•y h 1 ^<r)Wf.-yi^im^'i^t}^X'hi>h . 07COA 

Ha7C{c|l^$iiSJ:dtC, T^9^TAil^t,)dM,m, 
^<^>'N'X(Path){i:SFSC l^^^;t-y h 1 O^SP*:C 2 

w ^'-^are-^v^^^-y h 1 o^sptci^r'>:?3 

r4tC^:oT, V^^;f y h 1 Oil'J 7:J':J'>'X(Relucta 

nce)*</h$ V^T*t:^l^^r^ J: 0 \.Zts:h . 
[0008] BUIB3 >f ;U 5 (c8iax6«gg{iX8S-e 

o\.zm^^^tihi.o^z^ r-^^^rA\.zwxhmmi'^ 

-7jr^-y h 1 OcOm^^rtat^'J 527^>-X 

*^±ll!l*^'/h:?<^l.c: i:lcj: Ov^^-y h 1 o*i±^ritn 

cfi*^'3e# L TcKixi. C: i: i 0 . i>±T*ia){c3e# L 
Tf^ffl-ri.:^:*^. -e^^^- y h 1 0 A^ftfiSSix/of X h y 

*«lfgS:Slfir-^.6 J: d ic^:^ . 
[0009] 

[%Ba**»gtlLJ:3i:-^Silia] L*-L, t^*cOA-b' 

[0010] v.taii^'yx. i^wmi^x^tzmmkmii 

■thtd^^^ixrz%>(r)X\ -ecomiawa. 

m^mit-thz. i: {= J: 0 , y -rt-:?i^;s5»**ii3i 

X'^hXo \z L/C U -T^r-:? $-^«-r.?. ZhVzhh. 
S i: fc t lC<i!Stt*«I*0±;^*tS i 5 L^t: y -T^t 

-9^^m-h^t\zhh. 
[0011] :im^mw,3<r>^mt. fuec^j: 

[00 12] 

[iilgi^»St;-rs/jtf)«o*Sl *j%BB«, ±i!BL/.:i8li 

t . vnEm^m^^mzmET T<n^mm t b& 

m~mt^j:^idizmm$tLi>^i^^-yhk. frier 
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[00 13] ^Lxmui. mi.r^s-3r<rmm::ir 
mm 1.23^ Mi, m^'m.^m^'cn-'-n^m. 

[ 0 0 1 4 ] ^^i. H»r^wJK«$:l^S&W^fc , Buia 
W«^ScOI*iaJtci5BA>/i>H)fS<7)iS$t=iga$iiTl*ia5 

tc >- U vyA^Jgfig $ ixJt 7 7 >- i^' i: . H5iE7 7 >- i/'Ort 

m^z^ry^^o yvif^'^^^^ix.fzr'^^^rt, lute 

[00 15] ^LXmUt, friET'>^'3r<7)MlS!l3T 

m^^m-h. *>sv%{i, Hiriei^i. 2=i^m±, m^p 
[0016] tti, 'p^izp^mii::^mmtfim-'mt 

i^r>-7y^^ y h 2 7 1 . HfrffiV:/^^ y h 2 7 OP^lfflO 
|>3TXayh22, 2 3i:. HUie3r;^Oy h2 2, 

2 35fe^iisy^friev/^-y h 2 75t«gffifcBif^<^)rap« 
t^tm^fihXo\.z^^ixx, moTxo-yh^^'^ 
wm-th^WFf- 2 9t^mt, mie^ txq .y h 2 
2, 2 3^^tcM^i.«t(c«m-r-i>c:ticj:'5, sat 

TBiriB^iftT^rflKv^^^-y h 2 7 i:S=5rS«ittlc3tiai 
[ 0 0 1 7 ] S7t, m^c^JgttSr^S^IBSSsS 1 t . 



fixnmz u yyifij^^^ittz yyy>'3 2t. mi 
yyy=j32 com^mmzm^m. ^n^^miLW 3 s 
b , wiiiy ^y'J3 2 (TT^m^zm^^^tih \^yt.vy 
x-r'jy^^3At. m^^xvyx-r^}yti^3A<r>^^ 
mzm^^tih^xvy^^>vii^3 5b. miyyy>'3 
2 <r>^mmi.zmucr> >j -y:^-j,com^^^ 22, 2 

3. 27?:llJifL. frKexh>'7^7P:J^3 5<OrtlI!|t|3jlti 

mzmiico >j =.r^—9<7mmT 2 9 lt u >- 
y<7)\>^^x'wm.^^m-h trx h ^^m-r «. zt^ 

[00 18] 

— b'i'^^r^ a VrS'^fr (Moving Iron Type)yr.T*— 

0ltc:0^$ii-&'J-r^:-^'{i. ms\iZ5n-tX 
[0019] 5fe-r, 0 1 t*-^V^T*IIMcO?g-«0IJ<7)U 

Ji, mmim-{ifi<m^^mzm'&^ixhT^9^T2A 
b. T'^f'nr2Acnnm'¥^mzm^^ix.tz^m.^ 

ffeeth) 2 1 i: . ^<r>^m^2 1 *4>'i:^i: tTtMflitC 
3r^Dy h(Core SIot)2 2, 23 aTXUyV 
2 2. 2 3<50#'?{c^iS:^il-g.lSirj^;l^2 5. ^23 
>f ^1^2 6*<«->!rJg^$ilTl-kS. 

[0020] ±tz, ■^mM(r)mmm<r>')-T=^~'^ii, 

^m^2 1 (?)it^tC<i, -?^^>-y h 2 73&>11«$^ 

rv^s. -7y:^yV27\,i. mf¥'iM2s^'^<L<'^jy 

«±tt4"i:48 2 &<O^X'\m-m\.z^j:h i a 

[ 0 0 2 1 ] Mti, ^mm.<r>mmmm=.T^-9\t. 
r^9^r2A wf^fm^ 2 1 %mzmm ^tu-zr^if 

^>y h 2 7 i:B)r^lSII^C*«||H$$*iS i dtciitSixt: 

ift'f'Dii2 B.i.z^'^xwmmt^'^m^x'tih^ y-f- 

ar2 9i:S:^^7:■««$i^&. T'^^'nT 2 4 {i^EHt 

A<n^m^2 \n>'ft\i')y9yy:^-y]ti'^i.'on'^i.< 
fflffl-C^Sidt. 2a'f;l'25, 26S:<Str 

m^x-m^^tx-h. 

[0022] -^fz, T'>^'3^;U2 4c7)3TXOy h2 
2. 23(C{i, m\. 23^;P2 5. 26*^'J-r^:- 
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ttz. ^y-f-^r2 9 {mmmmnx-m^^ itx 

tJO. U-rt-:^<^«li*'i:^ia28$-«mi:LTi!ScSt« 
X-nm^tlXa O , 'Jv9 9yx im^Hn. reluctanc 

[ 0 0 2 3 ] 0 i,z^.-t-)^Mmii. r^-^ 

3r 2 4 <r>^>m.xhh. lil±<omsrfiii. i.*5lt£eo 

•SB#, i^is^-C'SbS-f y-f3r2 9t'j7^':J'>'x(at 

<7)f^S!HSStc-pv>tiffi0^-ri.. I22&u=-03<i2ts||jfeo 
mii0!lfiOA- tVi/r >f n > r<0 U -T*- ^' 
ffl SrUiHBI-^ tz»><mX'h 0,02 (i^«j^^<^TI^1fc® 

m-h-k}h(rmfmx'thh, 

[0 0 24] I12C0 (A) \,zWf^^fthiiO\,Z, 
3r24<03T:^av h2 2, 2 3{c;#^J#^$il7^^|g 
1, 23'f;l'2 5. 2 6tC«8it$-|nI-*r[fFj, flP'fe. W& 

if^hii^\.zmvithh. r^9^^iv2A\.zmm.if^ 
^siii.. c:<oB§. '?y^^';V2i<7mmn^^zi.':,x 

mS^a:lW(t\iWm%tLhi.o\,zii:'0 . T^9nr2A)i 
^y^zir2 9<r>')v9 9y7.mm&.-th. ciixtci 

0, aB*>. T'>^'3T24*-^.ail.lSm<7)^S;?t-?^ 
2 4 ASfiSE^<Offitt>'i:^ J: 0 tf'C^ 3 0 (cififiH-S ^ t 

izx'o. ^m'^x'hi-^ yr^T29tfio^i'9>:^i3i 

[00 25] ^<Dmm. m2cr) (B) cs^-Tiatc ^ 
Ift^ 2 9 c7)*'D*iT'> 3 r 2 4 cOtf'Q^ffiSt^rjR.S 
y 7 >;:^iOll(iT^*vjN$ v ^fztblfm^ 2 9 'J 
7^^VX*^/^$V^TSa«iJC^IftLr. <J:<0g|lg-C@2 

CO ( C ) t^i^-t J: dl,z. V7.tii'h^\^T^mz 

^mrixoiz^h. -yj, ^mT2 9i}mmtLx^^ 

?>TWMz^t(^^ 23^;l/25. 26iZ^tl^ 

Sg£«*i6i$rAS:^ri6]tc^i.i,i:, 03O (A) (c^-T 

nr 2 4 fc-f y-tnr 2 9<?5'J 7^:J'>-xMtci 0 ^ 

-^3 r 2 9 *i±ffl!itc»i!r^^ j: ^ tc^s . 

[0026] -e^Ottf^lliifSO^Sgiti, ±^L7t'f yi- 

3r2 9*qF^-r^B#i:i5i— cfto. 030 (b) si/ 

msco (C) iz^.-tXol,z, ')'y'?9vy(.\tr^9-ar 
2 4 <0±^iI!l*</jN$ \ ^tz^ , >':^ r? r 2 9 *<±ffl!|{C 
mst hXo^ztuh.mA \,i-i?mWr>jmm.z J: & U - 

( 0 0 2 7 ] 04 (cHS^$fLS J: ^K)^c7)4"D(a 



SrDis max, T5E^S:Dis mint LT. ®E?r35SgiESiJgT- 

wm}Lnmz%wynmmi>h^'^m-<r>m!ynp\^> 

[ 0 0 2 8 ] 05«i0 1 (C0^L/t2|s|ligc7)Jg®fiflJc?5A 

TOT, Wmh. ^^gOJgffl^JcOA-bV^'r-fa 

m^<0Jg«^j^o!gW^3 1 , SBgB^3 1 Ortgp 
tC]!Sffi*»^>m^S^lciSa$ixS7 9>'>-'3 2 77 
V>''3 2c7)f*]gB{CfSM$^t7ti^U>-r3 3i;, ^^^i^' 
3 2<0rtjgStc|II^$ix-C(*|(ll4'ra^{c}e^$^ty::g§^ 
BSgS2 1 <^Mffi!H=3TXn >y h 2 2 , 2 3 m$ 

tT.;^^r'>:73r24t , B5ier'>:5'3r2 4coM3rx 

n-yh22, 2 3\.Z^^WM.^tlhW.\. 2a-^jU2 
5, 2 6i:, ?^l6gS2 ltc:T'>:?nr2 40(^ffl!l®f: 
|BI— ^fiT'ISI^$il2.-7:7"^-y h 2 7^:, y^>'-J3 2 
COTmizmmikS^tih fx h y^^3 4 , b- 

;P:?'3 5 t , fx h 3 5 OF*]ffi!J4>*gPtCll^:^ 

iXT U 3 3 <0|*||K-C'E^=afM^iH- i. bX b >- 3 

St. bx^.y;^/^r3 5^73^'^Jf»gp^cr'>i'^r2 4 

&r/§^»eSB2 1 i:Sf^«raFf*'tili}^$iiS J: dicing 

^tixm-^\^i,zmmwrth^m'Fx-h^-(>i-^T2 
ajsisa^ ixT tfx b yxr u > 3 4 ^m^i>^m 

coV^ybxryy^S 7J:, 7 7>'i/3 2<?5Ha!]ffi't> 
raSPlCll^iSg^ 3 8 i: , #ifflir* 3 8 c?) 

Mllltci5S$nSiRA«RB^S3 9aiXttajfflOMWS4 

otx-m^^tih. 

[0029] ±a t^>:«fig&«i;t. h^^^commmco^ 
^mmsmwuzxtLii. mbmM:^<r>m&^miizmk 

Lfz<j-r=e-i9X'mm^^zti,zx<^. ^cou-T=e 

-^cof^fflt bx h yxyu yy3Affymt:i^^>\^^- 
Jlt>'WI4x:tvP^-{c<J:0, bXh>'363b<>'U>'y3 

3 <7)i*isPT'±T*(S]ici^eg^ii:^afiai«i l^t*-' f.?^ 

«SE2-®AEISt^cf*iy:tb$lir-g.Bf^$-RtIW{cllffLT 
[0030] 

mjmimm-titmz. smL(^mHzx^xm±it 
Rr/mnm<\^±$-^rz v -T^-9i)^m^x'^ h . 
[003 1] ^fz. ^<n')-r=^—?-kw$.mii^mm, 
(cafflf s ^ i: (c i 0 , mmmmmfr^^m^tc^m. 

[0Bc7)®m=5rittSBl 
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nmw- 1 0 - 



[01 1 :^^mizmt-^Ba<omfi(n>mmmcoj^-\^'y 

Brffiia-C-*>i.. 

[05 ] imwr>^mmr)j^-\LvyrA uv^a ru 
[06] tce3i5i7)A-t'yj/-7i?';t^y ^:J'-<7•l;-T^:- 
[117] ts£*oJu-t'>'i?^'7^;T>^y h:5^>f ry-r^— 
[08] fif^oA-t'v^v^^-y ^^>^r'J-T^- 
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